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Abstract 
Nowadays, hospital portals play an important role in the development of health services. One of the successful processes in 
providing services such as health portals is using knowledge management to exploit the full potential of this area. This study 
aims to assess and analyze the three dimensions of knowledge creation, knowledge transfer and knowledge accessibility in the 
top 50 hospital portals around the globe from the perspective of knowledge management.  
The study intended to assess and analyze the three dimensions of knowledge creation, knowledge transfer and knowledge 
accessibility in the top 50 hospital portals around the globe from the perspective of knowledge management. In the next phase, 
the collected data were ranked and entered into the SPSS software. To answer research questions, Kruskal-Wallis (due to the 
small size of the samples) and Mann–Whitney tests were used for analysis and paired comparisons, respectively. 
Results of the analysis show a significant difference among the three mechanisms of knowledge creation, knowledge 
accessibility, and knowledge transfer in the different portals on the continents. The paired comparisons revealed that North 
America had a higher average than the four other continents, whereas this average did not yield any significant difference 
among the four continents.  
On the other hand, mechanisms of the second key factor “knowledge accessibility” in the entire hospital portals show a great 
difference between the portals on different continents (P value <0.05). The paired comparisons also show that there was no 
meaningful relation between the continents Oceania and Asia. 
Furthermore, the mechanism of “knowledge transfer” suggests a significant difference between the continents (Pvalue< .05). 
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Although the paired comparisons of the hospital portals did not reveal any significant difference among the three continents of 
Oceania, America and Europe (Pvalue> .05), a significant difference between Asia and Africa was highlighted in this respect. 
Perhaps the reasons behind these differences in the knowledge management mechanisms among the different continents are 
most probably due to structural and infrastructural, network and internet equipment, hygienic, and filtering problems 
particularly in the social networks in Asia and Africa. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the 3rd International Conference on Integrated Information. 
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1. Introduction 
Nowadays, portals are considered as one of the organizational necessities. These portals either provide 
information and services or advertise their protocols just in line of parent organizations. Development of health 
portals are also growing increasingly in the health care sector today. With the development of internet and the 
World Wide Web in various countries, hospital portals with new dimensions are developed every day. These 
portals also offer new services every day. However, "the role of knowledge" in order to attain growth and 
development in the health care sector is remarkable too. The knowledge available in the organizations is considered 
as their most important asset today, which can help them succeed and gain competitive advantages in the current 
modern competitive environment. Many organizations have found out well that they need to access knowledge 
more systematically rather than accidentally or in short-term in order to be successful in the business and sustain in 
their relevant business. Therefore, they should use an appropriate system of knowledge management in order to 
systematically access to the required knowledge (Taghavi and Shafizade, 2009). Organizations’ performance, 
especially in the health sector, is considered as the basis of quantitative and qualitative development in each 
country (Safarzade, Tadayon and Hormohammadi, 2012). This development is currently possible with development 
of the knowledge using an operating system. Then, as long as the organizations do not use an operating system for 
knowledge management, this development will not happen. It can be said that “Knowledge Management” is a hot 
topic in the world nowadays. The organizations are constantly seeking new ways to manage their stored 
knowledge. For such organizations, converting tacit knowledge to objective knowledge - in order to share that kind 
of knowledge with other organization - is a complicated process, which requires management skills. This kind of 
management should think globally and act locally "(Jensen, 2012). This management needs some tools to conduct 
these local and global processes. Portals are one of the important noteworthy tools in this regard that provide and 
implement knowledge management systems in the organizations. These tools are considerably important in the 
health care issue/sector, which is associated with human life. Thus, the three mechanisms including knowledge 
creation and knowledge transfer as well as access to knowledge are critical which should be used accurately and 
completely as soon as possible. Researches have shown that 4.5% of all searches in the internet are related to 
healthcare questions (Briggs, 2009). This issue adds more value to the importance of healthcare portals. However, 
an effective healthcare portal is a kind of portal, which is simultaneously easy to be used as well as understandable 
(Saeed & Ullah, 2009). The combination of portal tools and knowledge management mechanisms can increase 
impact of these mediums in people's access to correct, accurate and reliable information. According to the pre-
mentioned material, current study evaluated 5 world top hospital portals using an internet-based knowledge 
management model. This model consisted of three mechanisms including knowledge creation, knowledge transfer 
and access to knowledge. The reason behind this evaluation was to identify how much designers and operators of 
these portals used knowledge management in their portals; moreover, to verify how these portals performed in five 
different continents. Therefore, performances of these portals were compared to each other in order to assess their 
overall performance.  
The researchers found limited researches in this field because the knowledge management models were 
designed to assess organizational performance in physical environments rather than virtual environments. Several 
researches are mentioned here to enlighten the issue. Stolle Dalgern, Bi Jornedal, Edgard Jensen and Holsz (2012) 
in a research evaluated web portals in order to assess whether they can improve public access to evidence-based 
© 2014 Published by Elsev er Ltd. Thi  is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/lic ns /by-nc-nd/3.0/).
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health information or not. The results of this research showed that health portals can positively affect health 
information seeking. The evaluation of Commission of Europe (2012) on health portals showed that 68% of the 
individuals found data related to health care issues from search engines, 64 percent from journals, and 55% from 
public health web sites. In a research conducted by Lee, Gah and Chua (2010), which is the basis of this study, 
researchers evaluated health portals using knowledge management model in North America and Asia - Pacific 
continents†. Their research showed significant differences between hospital portals of these two geographic zones. 
Mohsenzade, Behzadi and Sarchami (2010) evaluated the university websites of Islamic Azad Universities in three 
districts of 14, 15 and 7. Their findings showed that these websites are not standard considering the three 
perspectives of knowledge creation, knowledge transfer and access to knowledge. In other words, the website 
managers did not pay attention to the knowledge management standards when designing these websites. Saeed & 
Ullah (2009) evaluated applicability of a health portal in their master's thesis. They concluded that from users’ 
perspectives, it is highly important that the health portal cover adequate amount of information and data content 
relevant to the healthcare issues. Therefore, they suggested that portal’s tools and features should be improved in 
order to provide better services for the users. Hsu (2006) in their study stated that portals with knowledge 
mechanism have an indirect impact on knowledge sharing. They also showed that availability and applicability of 
the web sites have a direct significant impact on knowledge creation. These items were also assessed in the present 
study in the section “assess to knowledge”. 
2. Questions & Hypothesizes   
This study attempted to answer the following questions: 
 
• How much did the world top hospital portals in the five continents use the knowledge management 
mechanisms?  
• How much did the world top hospital portals in the various continents use the knowledge creation mechanism?  
• How much did the world top hospital portals in the five continents use the knowledge transfer mechanism?  
• How much did the world top hospital portals in the five continents use the mechanism of access to knowledge?  
• Is there a significant difference in benefiting from the knowledge management in the hospital portals in 
different continents? 
• Is there a significant difference in using knowledge management mechanisms (knowledge creation, knowledge 
transfer and access to knowledge) in the hospital portals in different continents here? 
•          Goal of this study was to test the following hypotheses:  
• Knowledge creation of the world top hospital portals in the Europe and American have significant difference 
with the Asia, Africa and Pacific continents 
• Knowledge transfer of the world top hospital portals in the Europe and American have significant difference 
with the Asia, Africa and Pacific continents 
• Knowledge access of the world top hospital portals in the Europe and American have significant difference with 
the Asia, Africa and Pacific continents 
3. The Research Model  
So many research models were developed and used in studying knowledge management issue. Each model has 
its own advantages and disadvantages. Amongst these models, Krogh and Roos, Nonaka/Takeuchi, Choo/Weick, 
Wiig models can be mentioned (CRISTEA & CĂPAŢÎNĂ). These models are mostly useful for evaluating the 
knowledge management performance in the organizations. The knowledge management model developed by 
 
 
† It is worth noting that present study also used Li et al Check List and model. However, scoring and weighting check list is completely 
different in this research. None of the hospital portals of the research population in the five continents were similar to the hospital portals in Li 
et al research. Asia and the Pacific continents were studied separately. Africa and Europe were also studied in the evaluation. 
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Schwartz and Tivana is an important model, which is also currently used. In this study, an adaptive hybrid model 
was used which was developed by Lee et al (2010). This model was developed based on Na, Siu, Tian Ling model 
(2002), which is known as (K-ACT) model. A checklist was designed for research in this model in order to 
evaluate health portals. Lee et al. model is an internet-based knowledge management model developed to evaluate 
the health portals. This model consisted of three dimensions including knowledge creation, knowledge transfer and 
access to knowledge. 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Lee et al research model (2010) 
In this model, each class in the knowledge management process is divided into different dimensions. Each 
dimension has several sub-sections. Detailed model of this process is provided and given below. This model is 
based on Lee et al. study. 
 
• Knowledge creation includes Domain data Acquisition, Feedback, Acquisition of User Information 
• Access to knowledge includes Information presentation, Accessibility, Personalization & Customization, 
Browsing, Searching, Access portal 
• Knowledge transfer includes Recourse Sharing, User support, Information Alerts, Online Collaboration 
4. Research Methodology:  
Research Methods: This study is an analytical survey research. Research population included 50 world's top 
hospital portals (from each continent, 10 top portals were selected based on Web metrics indexes‡). These portals 
were reviewed by observing method as well as using a checklist including three areas of knowledge creation, 
knowledge transfer and access to knowledge. Then, the data were inserted in the checklist. 
4.1. Why Web Metrics? 
Top world portals were used in this study. These portals were selected based on web metrics indexes because 
ranking criteria of this system is based on the level that website or portal was seen in Google search engine as well 
as the rank of that website or portal in Google search engine. It was also based on the level of research data of these 
portals and websites, which were indexed in Google scalar. One way to optimize websites and portals in Google is 
increasing users and visitors of those portals and websites. This issue might be accomplished by application of 
knowledge management mechanisms including knowledge creation, knowledge transfer and access to knowledge. 
Moreover, knowledge creation as one knowledge management mechanisms can increase the website ranking in 
Google scalar as well. 
 
 
 
‡ Webometrics: http://www.webometrics.info/en 
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4.2. Research Tool 
 A list of 52 items was used which was developed according to three mechanisms including knowledge creation, 
knowledge transfer and access to knowledge. This list was also classified in 13 groups. Reliability and validity of 
this checklist was demonstrated in Lee et al (2010) study. 
4.3. How to Score: 
 Because the ranking of each item in the checklist was not clear in this study, researchers attempted to score the 
checklist themselves. As Lee et al. study, researchers of the present study denoted 1 score for existence of each 
item to each dimension according to its importance while they denoted 0 score for lack of existence of each item to 
each dimension according to its importance. Then, they weighted items as follows: 
Researchers denoted numerical weights from 1 to 5 to each dimension in each mechanism according to the 
importance of the dimensions. Then, in each item, given weight to each item was divided with respect to 
importance of each item proportional to other items on that dimension (then, in each item, the given weight was 
divided based on the importance of each item. This division was done proportional to the importance of other items 
on that dimension). Finally, the checklist was sent to a team of experts. The final weight of each item was 
determined after resolving all conflicting issues. Then, a pre-test was taken. The confidence level was obtained 85 
using Cronbach's alpha. This confidence level was acceptable.  
4.4. Data Analysis Method: 
 The collected data was entered in SPSS software based on weights and scores of the items. Comparison of the 
continents’ scores was performed using Kruskal-Wallis nonparametric test. Paired comparison between the 
continents was performed using Mann - Whitney test. 
Findings: Research findings are shown in Tables 1 to 3 and diagrams 1-5 in order to answer questions and 
hypothesizes Tables 1 to 3 show the top hospital portals of the five continents, which used knowledge management 
mechanisms. 
Table 1: Results of evaluation of knowledge management mechanisms in Europe and America continents 
R
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H
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Knowledge Access Knowledge 
Create 
Knowledge Transfer 
K
M
 T
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A
ccess portal 
Searching 
B
row
sing 
Personalization &
 
C
ustom
ization 
A
ccessibility 
Inform
ation presentation 
A
cquisition of U
ser 
Inform
ation 
Feedback 
D
om
ain data A
cquisition 
O
nline C
ollaboration 
Inform
ation A
lerts 
U
ser support 
R
esourse Sharing 
E
urope 
Heidelberg 
university hospital 
5 2 2.66 0 2.5 2.5 1 0 0 1.15 3 3 2 24.81 
Helios Kliniken 5 3 1.33 1.5 2.5 2.5 3 0 0 0 1.25 2 2 24.08 
ASKLEPIOS 5 2 2.66 2 2.5 2.5 0 0 0 0.81 2 3 1 23.47 
Universitats kilinik 
Jena 
5 5 2.66 1.5 3.75 1.25 2 0 0 0.54 1 0 1 23.7 
HUG 5 2 2.66 0 2.5 2.5 0 0 0 0.25 2 2 1 19.91 
LUMC 5 2 4 0 5 3.75 0 5 0 0.54 3 5 2 35.29 
Erasmus MC 5 2 4 0 5 2.5 3 5 2 0.27 4.25 4 2 39.02 
Klinikum und 
fachberech… 
5 1 4 0 3.75 2.5 0 5 0 3.08 1.25 1 1 27.58 
ICR 5 0.54 0 0 1.5 2.5 0 5 0 0.27 4 2 0 20.81 
Guy’s & St Thomas 
(NHS) 
5 1 1.33 1.5 2.5 2.5 0 5 3 0.27 3 3 1 29.1 
A
m
er
ica 
Uni. of Michigan 
Health System 
5 1 2.66 2 3.75 2.5 3 5 0 1.15 3.5 2 0 31.56 
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University of 
Kansas Medical 
Center 
5 1 4 2.5 1.25 0 2 0 0 1.15 3.5 2 1 23.4 
NYU Langone 
Medical Center 
New York NY 
5 1 1.33 1.5 1.25 1.25 0 0 0 1.15 2.25 0 1 15.73 
University of Texas 
Medical Branch 
5 3 1.33 0 2.5 2.5 0 0 0 1.15 4 2 0 21.48 
Vanderbilt Medical 
Center 
5 0 2.66 1.5 1.25 2.5 0 5 0 .27 2.25 2 0 22.43 
Cleveland Clinic 5 2 1.33 1.5 1.25 0 1 5 0 .54 3.5 2 0 23.12 
University Of 
Nebraska Medical 
Center 
5 3 1.33 1.5 1.25 2.5 0 0 0 .27 2.75 3 0 20.6 
University of Texas 
Southwestern 
Medical Center at 
Dallas 
5 2 1.33 0 1.25 2.5 0 0 0 1.15 3.5 2 0 18.73 
Rush University of 
medical center 
5 1 1.33 0 1.25 1.25 0 0 0 1.42 3.25 2 0 16.5 
St. Jude Children's 
Research Hospital 
5 2 1.33 0 2.5 2.5 0 5 0 1.15 3 0 0 22.48 
 
Table 2: Results of evaluation of knowledge management mechanisms in Asia and Pacific and Africa continents 
R
egion 
H
ospital N
am
e 
Knowledge Access Knowledge Create Knowledge Transfer 
K
M
 T
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A
ccess portal 
Searching 
B
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Personalization &
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A
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Info. Presen. 
A
cqu. of U
ser Info. 
Feedback 
D
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ain data 
A
cquisition 
O
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Info. A
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U
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R
ecourse Shar. 
Pacific 
Royal Children’ Hospital 5 4 1.33 0 1.25 2.5 0 0 0 0 1.75 2 0 17.83 
Children’ Hospital 
Westmead 
5 1 1.33 1.5 1.25 2.5 0 5 0 0 1.25 0 0 18.83 
Dep. Health & Human 
Services of Tasmania Royal 
Hobart Hospital 
5 1 1.33 0 3.75 3.75 0 5 0 1.15 1.5 2 0 24.48 
Beker Heart Research 
Institute 
5 3 2.66 1.5 3.75 3.75 0 0 0 1.65 2.75 5 0 29.06 
Auckland District Health 
Bord 
5 2 1.33 0 1.25 2.5 3 5 0 1.42 4.525 4 0 30.02
5 
Counties Manukau District 
Health Board 
5 2 1.33 0 1.25 25 1 5 0 1.15 5 2 0 48.73 
Cancer Institute Nsw 5 4 0 0 1.25 2.5 0 0 0 .54 3.5 3 0 19.79 
Sydney South West Area 
Health Service 
5 2 1.33 5 1.25 2.5 0 5 0 1.15 3.5 2.05 0 28.78 
Ramsay Health Care 5 1 1.33  1.25 2.5 0 5 0 2.23 3.5 2 0 23.81 
Southern Health 5 1 1.33 0 3.75 2.5 0 5 0 1.15 2.25 1 0 22.98 
A
sia 
Buddhist Tzu 5 1 1.33 0 2.5 1.25 0 0 0 0 1 0 1 24.81 
Taipei Veterans General… 5 0 2.66 0 2.5 1.25 0 0 0 0 1 0 1 24.08 
TABRIZ UN… 5 3 1.33 0 2.5 3. 75 0 0 3 0.88 2 1 1 23.47 
Mahidol university 5 0 1.33 1.5 2.5 1.25 0 0 0 0 1 0 1 23.7 
Tokyo Woman’s medical 
university 
5 2 2.66 0 3.75 2.5 0 5 0 0 1 1 1 19.91 
World laparoscopy hospital 5 3 1.33 0 1.25 3.75 3 5 0 1.69 4 4 2 35.29 
Hamedan university 5 2 1.33 0 2.5 2.5 3 0 3 0.88 2 0 1 39.02 
King Faisal Specialist 
hospital 
5 1 0 0 2.5 2.5 3 0 0 4.2 2 1 2 27.58 
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Hospital Authority 5 3 1.33 0.5 3.75 2.5 3 5 0 0 1 1 1 20.81 
Nara Medical university 5 0 1.33 0 1.25 1.25 0 0 0 0 1 0 1 29.1 
A
frica 
NETCARE 5 1 1.33 0 2.5 2.5 0 5 0 0.27 1 1 2 21.6 
GAMBRO 5 1 4 0 1.25 1.25 0 0 0 0.27 0.5 1 2 16.27 
Life Health Care 5 1 0 0.5 1.25 1.25 0 0 0 0.27 1 0 1 11.27 
Edna Adan 5 0 0 0 0 1.25 0 0 0 0.54 1.5 0 0 8.29 
ARWYP MEDICAL 
CENTER 
5 0 0 1.5 1.25 1.25 1 0 0 0 0.5 0 0 10.5 
Angal Hospital 5 1 0 .5 2.5 2.5 3 0 0 0 1 0 0 15.5 
Diani Beach Hospital Kenya 5 0 1.33 0 1.25 2.5 0 5 5 1.15 2.5 0 0 23.73 
Kilimanjaro Christian 
Medical Centre 
5 0 0 0 0 2.5 0 0 0 0 0 0 0 7.5 
Mater Hospital 5 2 0 0 1.25 2.5 0 0 0 .27 1 1 2 25.02 
Obesity Egypt Dr. Khaled 
Gawdat Morbid Obesity 
Surgery 
5 0 0 0 2.5 0 0 0 0 0 0 0 0 7.5 
 
Table 3 - Situation of application of knowledge management in top hospital portals in 5 different continents 
Knowledge 
Management 
Knowledge Transfer Knowledge Creation Knowledge Access Region 
Percent Number Percent Number Percent Number Percent Number 
47.64 26.68 38.85 6.99 31.40 4.52 58.83 15.88 Europe 
35.03 12.93 33.28 5.99 23.63 2.6 48.19 13.03 America  
38.80 10.47 23.34 6.3 32.96 8.9 60.11 16.23 Pacific 
36.07 20.20 24.25 4.36 30 3.3 46.44 12.54 Asia 
21.69 12.27 12.09 2.17 17.27 1.9 35.70 9.64 Africa 
 
As it is shown in Table 3, the mean scores of all top hospital portals of the five continents were less than 50%. 
This indicates that these portals did not successfully develop knowledge management on their websites. Europe and 
Africa continents with 47.64% and 21.69% mean scores had the best and the worst mean scores, respectively. In 
access to knowledge mechanism, Oceania with a mean score of 60.11% and Africa with a mean score of 35.7% had 
the best and the worse performance, respectively among the five continents. In knowledge creation mechanism, the 
performance of hospital portals in Europe, Asia and Oceania were very close to each other, while the Oceania 
performance was in the first place with a little difference compared to the other four continents. Hospital portals of 
Africa had again the worst performance among the five continents. In knowledge transfer mechanism, hospital 
portals in Europe had better performance than other continents. Africa had the worst performance again.  
The results of statistical analysis showed a significant difference between the hospital portals among different 
continents (P-value <0.05). Then, paired comparisons using Mann-Whitney tests were performed which showed 
that comparison of the mean score of Africa continent with other four continents is statistically significant. 
Comparison of the mean score of Europe continents with other continents was also statistically significant (P-value 
<0.05).  
The results of statistical analysis in knowledge creation mechanism showed that there were significant 
differences between the hospital portals in different continents (P-value <0.05). Then, paired comparisons were 
performed which showed that comparison of the mean score of America with other four continents is statistically 
significant. There were no significant differences between comparisons of mean scores of other continents.  
Statistical analysis of access to knowledge mechanisms showed significant differences between hospital portals 
in different continents (P-value <0.05). Then, paired comparisons showed that only comparison of the mean score 
of Oceania with Asia is not statistically significant, while there are significant differences between comparisons of 
the mean scores of other continents (P-value). 
Statistical analysis in the knowledge transfer mechanism showed that there are significant differences between 
the continents in general (P-value <0.05). Then, paired comparisons between hospital portals of three continents of 
Oceania, America and Europe showed no significant difference (P-value> 0.05). However, comparison of the mean 
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scores of these three continents and Asia and Africa was statistically significant (P-value<0.05). Comparison of the 
mean score of Asia and Africa was also significant in this mechanism. 
5. Discussion 
Given that conducted researches in this area are very limited, a detailed comparison between results of this study 
and other studies cannot be performed. Lee, Chua and Gah study (2010) on hospital portals of North America and 
Asia-Pacific also cannot be considered as an exact base for comparing these results because of following reasons: 
the weighting of the items was conducted in different ways and a standard weighting was not determined for the 
items; this study was conducted in three sections of government portals, non-government portals and hospitals 
portals; this study just investigated Asia - Pacific hospital portals. Mohsenzadeh, Behzadi and Sarchami (2010) 
conducted a study on Islamic Azad universities portals/websites in Iran, which showed unsuitable state of these 
portals to be used in knowledge creation mechanisms. Asia portals had also the same situation, which included the 
hospital portals of Hamadan and Tabriz. Perhaps lack of attention of the organizations to the knowledge 
management lies in Internet infrastructure problems in Asia and absolutely in Africa as well as filtering in these 
continents and lack of sharing of knowledge in social networks in these countries. As it is clear, America, Europe 
and Oceania continents are in better condition compared to Asia and Africa continents. This could be due to better 
facilities, more comprehensive access to broadband Internet in these continents as well as attention of their parent 
organization to the knowledge management issue. These issues seem reasonable regarding better state of America, 
Europe and Oceania continents compared to Asia and Africa continents. 
6. Conclusions  
The importance of health portals is well known. The importance of knowledge management mechanisms in 
organizations, which create, transfer, and provide accessibility to knowledge is also well known. Portals have great 
potential to be used in managing organizational knowledge. Particularly, the importance of these portals is more 
evident in the current era in which medical processes possess new dimensions every day, especially considering 
telemedicine. Combining knowledge management models of health portals in virtual environment can not only 
affect the performance of their parent organizations, but also can improve the providence of high level services for 
patients, caregivers and activists in the healthcare sector. It should be noted that the performance of parent 
organizations is the basis of qualitative and quantitative development.  
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